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(54) OPTICAL WIRING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inexpensively obtain a system operable at a 
high speed in a board level and rack level without raising mounting cost by 
inputting an optical signal into a photoelectric conversion element via an 
optical terminal and inputting a converted electric signal into an integrated 
circuit. 

SOLUTION: An LSI chip 1, a photoelectric conversion element array 2, an 
internal wiring 4 f a package substrate 3 and a bonding wire 5 are molded and 
packaged with one part of a electric terminal 6. The photoelectric conversion 
element array 2 is optically connected to an optical terminal via a through hole 
of the package substrate 3. Low speed signals such as control signals for the 
electric wiring and a operational mode of the LSI chip 1 are connected to the 
electric terminal 6 via the internal wiring 4 and the bonding wire 5. On the 
other hand, high speed signals such as a clock signal and data are connected 
to the photoelectric conversion element array 2 by the internal wiring or the 
bonding wire and are connected to an external part of the package substrate 3 
as an optical signal. And the optical signal is inputted into a photoelectric conversion element 
terminal, is converted into an electric signal and is inputted. into an integrated circuits- 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A substrate, the integrated circuit arranged on this substrate, and the optoelectric transducer 
* which is prepared on said substrate and considers an exchange of an electrical signal as said integrated 
circuit, It is arranged at the through tube prepared in said some of substrates, and this through tube, 
and said optoelectric transducer and the optical terminal which has the curved surface which counters 
are provided. The input to said integrated circuit Optical wiring equipment characterized by being carried 
out when a lightwave signal is inputted into said optoelectric transducer through said optical terminal, 
and said optoelectric transducer changes said lightwave signal into an electrical signal and inputs this 
electrical signal into said integrated circuit. 

[Claim 2] A substrate, the integrated circuit arranged on this substrate, and the optoelectric transducer 
which is prepared on said substrate and considers an exchange of an electrical signal as said integrated 
circuit, It is arranged at the through tube prepared in said some of substrates, and this through tube, 
and said optoelectric transducer and the optical terminal which has the curved surface which counters 
are provided. The output from said integrated circuit-Optical wiring equipment characterized by being 
carried out by outputting an electrical signal to said optoelectric transducer from said integrated circuit, 
and said optoelectric transducer's changing into a lightwave signal with this electrical signal, and 
outputting this lightwave signal through said optical terminal. 

[Claim 3] The through tube prepared in said substrate is claim 1 characterized by having an inclination 
side face and said optical terminal being positioned by this inclination side face, or optical wiring 
equipment according to claim 2. 

[Claim 4] A package substrate and the integrated circuit by which opposite arrangement was carried out 
on this package substrate, The pptoelectric transducer which is prepared on said substrate and 
considers an exchange of an electrical signal as said integrated circuit. The through tube prepared in 
said some of package substrates, and the optical terminal which is arranged at this through tube and has 
said optoelectric transducer and the curved surface which counters, The optical wiring substrate by 
which opposite arrangement was carried out with said package substrate through said optical terminal is 
provided. The input to said integrated circuit Optical wiring equipment characterized by being carried out 
when a lightwave signal is inputted into said optoelectric transducer through said optical terminal, and 
said optoelectric transducer changes said lightwave signal into an electrical signal and inputs this 
electrical signal into said integrated circuit. 

[Claim 5] A package substrate and the integrated circuit by which opposite arrangement was carried out 
on this package substrate, The optoelectric transducer which is prepared on said substrate and 
considers an exchange of an electrical signal as said integrated circuit. The through tube prepared in 
said some of package substrates, and the optical terminal which is arranged at this through tube and has 
said optoelectric transducer and the curved surface which counters, The optical wiring substrate by 
which opposite arrangement was carried out with said package substrate through said optical terminal is 
provided. The output from said integrated circuit Optical wiring equipment characterized by being carried 
out by outputting an electrical signal to said optoelectric transducer from said integrated circuit, and 
said optoelectric transducers changing into a lightwave signal with this electrical signal, and outputting 
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this lightwave signal through said optical terminal. 

[Claim 6] They are claim 4 characterized by being positioned so that the through tube prepared in said 
package substrate may have an inclination side face, the crevice in which said part of said optical wiring 
substrate by which optical coupling was carried out had an inclination side face may be prepared and 
said optical terminal, said optical waveguide, and said optoelectric transducer may carry out optical 
coupling according to these inclination side faces, or optical wiring equipment according to claim 5. 
[Claim 7] Claim 4 or claim 5 light wiring equipment characterized by not exposing said optical waveguide 
on the front face of said optical wiring substrate by making the optical image formation location by said 
optical terminal into a location deeper than said crevice base, and locating said optical waveguide in this 
location. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical wiring equipment for carrying out high-speed 

mounting of the integrated circuit. 

[0002] 

[Description of the Prior Art] By improvement in the engine performance of electron devices, such as a 
bipolar transistor and a field-effect transistor, high-speed operation with fast LSI is becoming possible. 
However, although the interior action of LSI is accelerated, the working speed in the rack equipped with 
the printed circuit board level which mounted the LSI chip, or this printed circuit board is stopped lower 
than the working speed of LSI. Since the transmission loss and the noise of electric wiring, and 
electromagnetic interference will increase with a printed circuit board or a rack if clock frequency is 
raised, this reason is for the need that longer wiring lowers clock frequency to come out in order not to 
degrade especially a signal. Therefore, with electric wiring equipment, even if it raises the working speed 
of LSI which is an active element, there is a problem that a working speed cannot be improved because 
of the problem in a printed circuit board or a rack. On the other hand, in view of- the problem of the 
above electric wiring equipments, some optical wiring equipments which connect between LSI with light 
are proposed. Since the description of wiring by light does not almost have frequency dependent [, such 
as loss, ] from a direct current in a frequency domain dozens of GHz or more and there is neither 
electromagnetic interference of a wiring path nor a touch-down potential fluctuation noise, wiring which 
is dozens of Gbps is possible. In order to realize this optical wiring equipment, wiring which used optical 
waveguide is needed. Generally, connection of optical waveguide is made by comparison of a 
monotonous optical waveguide substrate or comparison of an optical fiber, it compares with the electric 
wiring approach, and there is little versatility. For this reason, optical wiring equipment is used only with 
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the special equipment restricted very much rather than compares and is common to electric wiring 

equipment. 

[0003] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned trouble and aims 
at offering the optical wiring line equipment for carrying out optical wiring mounting of the LSI general- 
purpose. 
[0004] 

[Means for Solving the Problem] The integrated circuit with which this invention has been arranged on a 
substrate and this substrate in order to attain the above-mentioned purpose. The optoelectric 
transducer which is prepared on said substrate and considers an exchange of an electrical signal as said 
integrated circuit, It is arranged at the through tube prepared in said some of substrates, and this 
through tube, and said optoelectric transducer and the optical terminal which has the curved surface 
- which counters are provided. The input to said integrated circuit A lightwave signal is inputted into said 
optoelectric transducer through said optical terminal, said optoelectric transducer changes said 
lightwave signal into an electrical signal, and the optical wiring equipment characterized by being carried 
out by inputting this electrical signal into said integrated circuit is offered. Moreover, the optoelectric 
transducer which this invention is prepared on a substrate, the integrated circuit arranged on this 
substrate, and said substrate, and considers an exchange of an electrical signal as said integrated circuit, 
It is arranged at the through tube prepared in said some of substrates, and this through tube, and said 
optoelectric transducer and the optical terminal which has the curved surface which counters are 
provided. The output from said integrated circuit An electrical signal is outputted to said optoelectric 
transducer from said integrated circuit, said optoelectric transducer changes into a lightwave signal with 
this electrical signal, and the optical wiring equipment characterized by being carried out by outputting 
this lightwave signal through said optical terminal is offered. 

[0005] Moreover, the through tube prepared in said substrate has an inclination side face, and the 
optical wiring equipment characterized by said optical terminal being positioned by this inclination side 
face is offered. Moreover, a package substrate and the integrated circuit by which opposite arrangement 
was carried out on this package substrate, The optoelectric transducer which is prepared on said 
substrate and considers an exchange of an electrical signal as said integrated circuit, The through tube 
prepared in said some of package substrates, and the optical terminal which is arranged at this through 
tube and has said optoelectric transducer and the curved surface which counters, The optical wiring 
substrate by which opposite arrangement, was carried out with said package substrate through said 
optical terminal is provided. The input to said integrated circuit A lightwave signal is inputted into said 
optoelectric transducer through said optical terminal, said optoelectric transducer changes said 
lightwave signal into an electrical signal, and the optical wiring equipment characterized by being carried 
out by inputting this electrical signal into said integrated circuit is offered. Moreover, a package 
substrate and the integrated circuit by which opposite arrangement was carried out on this package 
substrate, The optoelectric transducer which is prepared on said substrate and considers an exchange 
of an electrical signal as said integrated circuit, The through tube prepared in said some of package 
substrates, and the optical terminal which is arranged at this through tube and has said optoelectric 

- transducer and the curved surface which counters, The optical wiring substrate by which -opposite .... — 

arrangement was carried out with said package substrate through said optical terminal is provided. The 
output from said integrated circuit An electrical signal is outputted to said optoelectric transducer from 
said integrated circuit, said optoelectric transducer changes into a lightwave signal with this electrical 
signal, and the optical wiring equipment characterized by being carried out by outputting this lightwave 
signal through said optical terminal is offered. 

[0006] Moreover, the through tube prepared in said package substrate has an inclination side face, the 
crevice in which said part of said optical wiring substrate by which optical coupling was carried out had 
an inclination side face is prepared, and the optical wiring equipment characterized by being positioned 
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so that said optical terminal, said optical waveguide, and said optoelectric transducer may carry out 
optical coupling according to these inclination side faces is offered. Moreover, the optical wiring 
equipment characterized by not exposing said optical waveguide on the front face of said optical wiring 
substrate is offered by making the optical image formation location by said optical terminal into a 
location deeper than said crevice base, and locating said optical waveguide in this location. The main 
point of this invention is that a semi-sphere or a tip performs [ an OPTO semiconductor device and a 
tip ] alignment of the optical axis of the optical input/output terminal of a ball taper configuration by the 
through tube which formed the package substrate which carries LSI and an OPTO semiconductor device 
in the interior of an integrated-circuit (LSI) package, and was prepared in the package substrate. 
Moreover, a crevice is established in the optical I/O section of an optical wiring substrate, while fixing 
said optical input/output terminal mechanically, alignment of a package substrate and the optical wiring 
substrate is carried out, and the focus of the lens of an optical input/output terminal is set to the 
optical waveguide in the interior of an optical wiring substrate. Moreover, the power source and low- 
speed signal terminal of an integrated circuit are electrically connected through an electrical connection 
pin, and a high speed signal is performed through an optoelectric transducer, an optical terminal, and 
optical waveguide. Thus, since a power source is given to the electronic device in an integrated circuit 
and a lightwave signal can perform a high speed signal, degradation of the signal in board level can be 
prevented. 

[0007] According to this invention, since optical-axis adjustment of an optoelectric transducer and 
optical waveguide is divided into adjustment with an optoelectric transducer and an optical input/output 
terminal, and adjustment with an optical input/output terminal and optical waveguide, the same process 
separation as the usual LSI mounting, such as an LSI package and wiring substrate mounting, is possible. 
Therefore, production of an LSI package and a wiring substrate can be performed independently, and 
since there is no mounting of an optoelectric transducer in production of an optical wiring substrate, 
enlargement of an optical wiring substrate becomes easy. Moreover, an LSI package can be thrown into 
the LSI package process usual by the minimum process addition called optoelectric-transducer loading 
by using the package substrate which prepared the optical terminal beforehand. Furthermore, it is 
possible to carry out the checking and verifying of the optical terminal mechanically in the precision of 
alignment extent of an electric terminal in optical wiring substrate mounting, and since optical-axis 
doubling according to individual is unnecessary, mounting of others, an electronic device, etc. and 
coincidence is attained. Moreover, in order to locate the focal location of an optical terminal in the 
interior of an optical wiring substrate, a limit of the surface contamination of an optical wiring substrate 
is eased, and the handling becomes easy. Thus, if it depends on the optical wiring package and the 
optical wiring equipment of this invention, since the process of an optical wiring proper will be 
suppressed to the minimum and the technique of general electronic device mounting will become 
applicable, optical wiring mounting is attained without raising mounting cost sharply, and the 
effectiveness that the system in which high-speed operation is possible can be cheaply built on board 
level and rack level is done so. 
[0008] 

[Embodiment of the Invention] Hereafter, the detail of this invention is explained, referring to a drawing. 
Drawing 1 is the perspective view of -the- optical wiringpackage of this invention.^On-the package- 
substrate 3, flip chip mounting of LSI chip 1 is carried out. The optoelectric-transducer array 2 is 
formed in the side of LSI chip 1, and a signal is electrically exchanged with an LSI chip. On the package 
substrate 3, the interior wiring 4 of the electrical and electric equipment is formed, and it connects with 
the electric terminal 6 by wire bonding 5. These electric wiring is connected with the power source of 
LSI, or the low-speed signal. With mold resin 7, the mold of some of LSI chip 1, the optoelectric- 
transducer array 2, internal wiring 4, package substrate 3 wire bonding 5, and electric terminals 6 is 
carried out, and it is package-ized. The optoelectric-transducer array 2 and an optical terminal are later 
mentioned about a concrete configuration, although optical coupling is carried out through the through 
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tube formed in the package substrate 3. Low-speed signals, such as powei^source wiring of LSI chip 1 
and a mode-of-operation control signal, are connected to an electric terminal 6 for such optical wiring 
equipment appearance through the internal wiring 4 and a bonding wire 5. On the other hand, the same 
bonding wire as the same internal wiring or 5 [ same ] connects with the optoelectric-transducer array 2, 
and the high speed signal of a clock signal, data, etc. is connected to the package substrate 3 exterior 
as a lightwave signal. 

[0009] As an example of the making process of this package substrate 3, LSI chip 1 and the 
optoelectric-transducer array 2 are first carried in the package substrate 3 in which an optical terminal 
and internal wiring were formed. If flip chip mounting of LSI chip 1 and the optoelectric transducer 2 is 
carried out at this time, electrical connection of LSI chip 1, and the internal wiring 4 and the 
optoelectric-transducer array 2 of the package substrate 3 will be performed to coincidence. Or you 
may connect by wirebonding 5, respectively. Moreover, formation of an optical terminal and loading of 
LSI chip 1 or the optoelectric-transducer array 2 may be reverse orders. Next, wire connection 
(formation of a bonding wire 5) with a leadframe 6 is made, the mold of the whole is carried out with 
resin, such as an epoxy resin, cutting and plastic surgery of a lead (electric terminal 6) are performed, 
and a package is completed. At this time, the tip of an optical terminal processes metal mold so that it 
may expose to the exterior of mold resin, so that it may mention later. Drawing 2 R> 2 is the sectional 
view showing the example of a configuration of the optical wiring equipment of this invention shown by 
drawing 1 . It is arranged so that the optoelectric-transducer active section 200 of the optoelectric- 
transducer array 2 may counter, and the cap section is formed in the part in which the through tube 
which has the inclination side face of the package substrate 3 was formed with the solder ball for flip 
chip mounting. 

[0010] The spherical lens (optical terminal) 8 is formed in this penetration posterior part so that it may 
fit in an inclination side face. The interior of a through tube and the gap section of the optoelectric- 
transducer array 2 and the package substrate 3 are filled up with transparence resin 9. 7 is said mold 
resin. After wiring for optoelectric-transducer 2 loading and the solder ball 10 are formed in the front 
face of the package substrate 3 and this optical wiring equipment carries the optoelectric-transducer 
array 2, the solder ball 10 is formed by performing solder melting by heat treatment. In order that the 
optoelectric-transducer array 2 may move to a predetermined location with the surface tension of the 
solder ball 10 at this time, the alignment of comparatively low precision of **10 micrometers is sufficient 
as loading of the early optoelectric-transducer array 2, and, finally precision of 1 micrometer or less is ■ 
realized by the so-called flip chip bonding by solder tension. Moreover, Si 7 substrate which has 
penetration opening formed with high precision by anisotropic etching may be used for the package 
substrate 3. The checking and verifying of the ball lens 8 can be carried out here, and the optical axis of 
the optoelectric-transducer array 2 and the ball lens 8 can be mechanically set with high precision by 
doubling with the above-mentioned flip chip bonding. Temporary immobilization of the ball lens 8 is 
carried out by transparence resin 9, and it performs final immobilization with the mold resin 7 of a 
package. 

[0011] As a making process, first, the optoelectric-transducer array 2 is carried in the package 
substrate 3, for example, 300-degree C heat treatment is performed in an inert gas ambient atmosphere 
by using the solder ball 10 as an AuSn eutectic. Next, as transparence resin 9,- ia consideration of the ~ - 
stress concerning the optoelectric-transducer array 2, silicone system resin is poured in, and 
penetration opening of the package substrate 3 is continuously equipped with the ball lens 8. Next, after 
stiffening this transparence resin 9 by heat treatment, the resin mold of the whole is carried out. At this 
time, since it fills up with transparence resin 9 between the optoelectric-transducer array 2 and the ball 
lens beforehand, mold resin 7 does not advance into an optical path, and the optical property of mold 
resin 7 does not have to carry out special consideration, and may be used as resin with a high light 
absorption property also from the semantics which prevents invasion of the light from the external world 
conversely. Moreover, mold resin can use the package resin of the usual LSI, for example, should just 
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use the epoxy resin which added the glass filler and carried out coefficient-of-thermal-expansion 
adjustment. Of course, it sets up so that mold resin may not be covered with the metal mold at the time 
of carrying out mold at the tip of the optical terminal 8. Drawing 3 is the sectional view showing the 
optical wiring equipment of this invention, and carries the optical wiring equipment shown by drawing 2 
on an optical wiring substrate. As shown in drawing 3 , for 11, as for optical waveguide and 13, an optical 
wiring substrate and 12 are [ the optical terminal checking-and-verifying section for optical coupling 
(crevice) and 14 ] transparence resin, and the transparence resin of 14 serves as temporary 
immobilization of an optical wiring package, and the protection material of an optical path. 
[0012] The so-called resin system optical waveguide substrates, such as the so-called textile-glass- 
yarn optical waveguide substrates, such as a quartz and multicomponent glass, and 
polymethylmethacrylate (PMMA), fluoridation polyimide, a polycarbonate (PC), can be used for the 
optical wiring substrate 11. In this example, optical waveguide is the thing of the gestalt which carries 
out optical propagation horizontally, and 45-degree processing of optical-path orthogonal transformation 
is performed in the optical waveguide edge (the optical I/O section, substrate crevice). In the case of 
the gestalt which what is depended on association and the internal mirror by the diffraction grating is 
available for this, and carries out optical propagation to a substrate perpendicular direction, especially 
the configuration of orthogonal transformation etc. is unnecessary. As an example of a mounting process 
of this example, first, transparence resin or the transparence resin adhesives 14 is applied to the optical 
I/O section 13 of the optical wiring substrate 11, and immobilization by loading of an optical wiring 
package and transparence resin 14 is performed. Transparence resin, such as silicone resin and an 
epoxy resin, should just be used for transparence resin 14. However, only by common transparence resin, 
although it becomes a bulking agent, in order to cause a location gap at a next process, adhesives may 
be used together to free space. Moreover, if the transparence adhesives of acrylic or an epoxy system 
are used, immobilization of an optical wiring package can also be performed to coincidence, and at this 
time, if ultraviolet-rays hardening resin etc. is used, it is fixable in a short time. This process is 
equivalent to the process of the temporary immobilization by positioning and adhesives which are used 
by mounting of a common LSI package, and is not necessarily an addition process of an optical wiring 
equipment proper. 

[0013] Next, temporary immobilization of other packages, electronic devices, etc. is carried out, they 
cover the optical wiring substrate 1 1 over a solder reflow process, and make solder connection of an 
electric terminal This process is the same as that of general LSI mounting. Thus, with the optical wiring 
equipment of this invention example, it can mount at a process almost equivalent to general LSI 
mounting, and the mounting approach usual only by modification of the resin ingredient with which an 
optical input/output terminal part is filled up can be applied. Moreover, since optical waveguide 12 is not 
exposed to the front face of the optical wiring substrate 11, even if it can treat the washing process of a 
wiring substrate etc. at the same process as the usual LSI mounting substrate and it has some 
penetrant remover remainders, since the focus of light is in the interior of a substrate, the effect is 
small. This is the effectiveness which optical disks, such as a compact disk, compare with a record etc., 
and is easy to deal with it, and the same effectiveness. Drawing 4 is other examples of the optical wiring 
package of this invention. The descriptions of this example are using usual connection solder 10' instead 
of JO (solder bump) of drawing 2 , andUnsertmg the optoelectric^transducer- active : section -200 in . . - - 
penetration opening of the package substrate 3, and applying and carrying out alignment of that 
appearance section to penetration opening mechanically. The advantage of this example is that 
formation of the passivation film for solder bump formation or the thick solder of dozens of micrometers 
becomes unnecessary, and since the reflow process for a solder bump becomes unnecessary, it is that 
reduction of the cost of materials and a conversion cost and compaction of process time amount are 
possible. 

[0014] The example of the OPTO semiconductor device which has in the example of drawing 2 and 
drawing 3 , and is is shown in drawing 5 and drawing 6 . Drawing 5 is luminescence ********** (array) 



and drawing 6 is a carrier optoelectric transducer (array), and perpendicular DBR (Distibuted Bragg 
Refrector) mold semiconductor laser is shown in drawing 5 , and it shows pin mold photograph DAODO 
(PIN-PD) to drawing 6 as an example of a carrier optoelectric transducer as an example of 
luminescence **********. 201 of drawing 5 — for a barrier layer and 204, as for a mode control section 
and 206, an up laminating mirror and 205 are [ a semi-conductor substrate and 202 / a lower laminating 
mirror and 203 / surface passivation and 207 ] wiring electrodes (for the upper parts). As an example of 
oscillation wavelength, in the case of 0.78-micrometer band, GaAs and the laminating mirrors 202 and 
204 use lambda/4 film of AlAs and AIGaAs, and, as for the thin film GaAs and the surface passivation 
film 206 as GaAIAs or the so-called quantum well, a barrier layer 203 should just use [ the semi- 
conductor substrate 201 ] dielectric films, such as Si02 film and SiNx film, etc. The mode control 
section 205 embeds GaAs, grows, and excepts the high order transverse mode and spurious radiation 
light. This effectiveness is for being making it the stray light of whenever [ angle-of-elevation ] not mix 
in the output light of an optical terminal, controlling the light which enters in addition to the original 
optical I/O section of an optical wiring substrate, and making it not produce evils, such as a cross talk. 
[0015] For 201 of drawing 6 , as for a light absorption layer and 209, a semi-conductor substrate and 
208 are [ an up window layer and 210 ] impurity diffusion fields. According to the example of above- 
mentioned drawing 5 , in light-receiving of 0.78-micrometer band, GaAs of high carrier concentration and 
208 set to GaAs of low carrier concentration, 209 sets to AIGaAs of high carrier concentration, and 201 
introduces a **** type impurity contrary to the semi-conductor substrate 201 into 210 by thermal 
diffusion etc. If the seal of approval of the pn reverse bias is carried out to this component, the low 
carrier concentration layer of 208 will depletion-ize, and will produce the drift of the carrier by light 
absorption. Consequently, a high-speed response is attained and the high-speed response of several 
GHz or more is attained. In addition, when light-receiving wavelength is 0.78-micrometer band, Si can be 
used and an ingredient, then an equivalent function are altogether obtained in Si with the same carrier 
concentration structure. Drawing 5 , luminescence ********** of drawing 6 , and a carrier optoelectric 
transducer mesa — ization-processed the active section, as shown in drawing, and they have extended 
the electrode in the mesa lower part with the wiring electrode 207. Thereby, it can apply now also to the 
optical wiring package of mechanical alignment like drawing 4 R> 4. A perspective view shows this 
situation to drawing 7 . 211 of drawing 7 is an earth electrode and is formed in the location which shifted 
in the wiring electrode 207 of the component active section 204. 

[0016] Although an earth electrode was not described especially in drawing 1 thru/or drawing 6 , 
although this may be plit in block and may wire from the -inferior surface of tongue of a substrate. 201, it 
can be prepared according to an individual like drawing 7 , and can also be connected with the wiring 
electrode 207 on the package substrate 3 at coincidence. Since package wiring is pulled out in the 
direction perpendicular to the array array direction of an optoelectric transducer from 207 in that case, 
the earth electrode 211 has avoided and prepared the space. It is possible for this to reduce the stray 
capacity between an earth electrode and a signal electrode. In addition, light emitting diode is sufficient 
as luminescence ********** in the example of drawing 5 thru/or drawing 7 , and a metal semi- 
conductor contact mold component is sufficient as a carrier optoelectric transducer. Moreover, 
luminescence wavelength etc. can be changed with a design, an ingredient to be used of the optical 
wiring equipment to be used* and suitably, 4t can change and it can deform. Drawing. 8 is other examples 
of the optical wiring package of this invention, and is the modifications of the optical wiring terminal of 
the example shown by drawing 2 and drawing 4 . Before the optical terminal 15 consists of glass or a 
transparence rod of resin and the description of this example carries an accumulation component and an 
optoelectric transducer 15 in the package substrate 3, it is to be able to form and set an optical 
terminal. For this reason, in the example of drawing 8 , after a package process is filled [ of loading of an 
accumulation component and an optoelectric transducer, and transparence resin 9 ] up, it moves to a 
resin mold process immediately. Therefore, there is no wearing process of the lens according to the 
number of optical terminals, a process almost equivalent to a common LSI package can be applied, and 
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the process of an optical wiring package can be simplified sharply. 

[0017] Although the optical terminal rod of a point ball taper is used in the example of drawing 8 , as for 
this, the object of a semi-sphere is sufficient as a tip. What is necessary is just to use proper use of a 
point ball taper and a semi-sphere properly by the design of optical association, and checking-and- 
verifying design with an optical wiring substrate. Drawing 9 is the example of the optoelectric transducer 
used for the example of drawing 8 , and a different point from drawing 7 is a point which the wiring 
electrode 207 is in a component front— face side, therefore also forms an earth electrode 211 on a 
dummy mesa, and is formed in a front-face side. In this case, since the tooth space of a dummy mesa is 
required, the drawer electrode of the wiring electrode 207 crosses by part for the substrate surface part 
of an earth electrode 21 1, but since it is spatially separated by the height of a mesa, stray capacity can 
also be comparatively made small. In addition, the optoelectric transducer of drawing 7 can be used also 
in the example of drawing 8 . Moreover, the optoelectric transducer of drawing 9 can be used for the 
example of drawing 2 and drawing 4 R> 4. These can respond by modification of the configuration of the 
package substrate 3 and an optoelectric transducer. Moreover, although the optoelectric-transducer 
array 2 and the semiconductor integrated circuit were mounted independently and it connected with 
electric wiring in the above-mentioned example, a semi-conductor optoelectric transducer may be 
integrated and used for a semiconductor integrated circuit. 
[001 8] 

[Effect of the Invention] The effectiveness that the system in which high-speed operation is possible 
can be cheaply built on board level and rack level is done so, without according to this invention, 
attaining optical wiring by the mounting technique of a general electronic device, and raising mounting 
cost sharply, as stated above. 
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* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original , 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the optical wiring package of this invention example 
_ -^ [Drawing 2] The block diagram-showing a part for the optical -terminal area of the optical wiring package . •,- 
of this invention example 

[Drawing 3] The block diagram showing the mounting condition of the optical wiring equipment of this 
invention example 

[Drawing 4] The block diagram showing a part for the optical terminal area of the optical wiring package 
of this invention example 

[Drawing 5] The block diagram showing the optoelectric transducer used for the optical wiring package 
of this invention example 

[Drawing 6] The block diagram showing the optoelectric transducer used for the optical wiring package 
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of this invention example 

[Drawing 7] The block diagram showing the optoelectric transducer used for the optical wiring package 
of this invention example 

[Drawing 8] The block diagram showing a part for the optical terminal area of the optical wiring package 
of this invention example 

[Drawing 9] The block diagram showing the optoelectric transducer used for the optical wiring package 
of this invention example 
[Description of Notations] 

1 LSI Chip 

2 OPTO Semiconductor Device (Array) 

3 Package Substrate 

4 Internal Wiring 

5 Bonding Wire 

6 Electric Terminal 

7 Mold Resin 

8 Ball Lens (Optical Terminal) 

9 Transparence Resin 

10 Solder Ball 

1 1 Optical Wiring Substrate 

12 Optical Waveguide 

13 Optical I/O Section (Crevice) 

14 Transparence Resin 

15 Transparence Rod (Optical Terminal) 

200 Optoelectric-Transducer Active Section 

201 Semi-conductor Substrate 

202 Lower Mirror 

203 Barrier Layer 

204 Up Mirror 

205 Mode Regulatory Region (Unnecessary Light Absorption Field) 

206 Passivation Film 

207 Wiring Electrode 

208 Light Absorption Layer 

209 Window Layer 

210 Impurity Diffusion Field 

211 Earth Electrode 
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